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A method and a mobile servo-operated robot system 
(VH, RA, LB, PL) for repair painting of motorcars utilize an 
associated computer system (LD) for the guiding of painting 
tools in accordance with preprogrammed operational data 
which are stored in one or more data bases. Topical data (AD) 
describing the repair painting to be performed, e.g. type of car, 
year model, colour code and painting area, are supplied to the DB1 
associated computer system (LD), which then is actuated to 
search for corresponding operational data in its own data base 
(DB1) and/or possibly other, remotely connected data bases 
(DB2). The preprogrammed operational data provided in this 
way are then selected for the required control of the robot sys- 
tem (VH, RA, LB, PL) when performing the intended painting 
operation. The computer system (LD) is suitably connected to 
means (DR) for modifying program editing of the selected op- 
erational data in accordance with special prevailing condi- 
tions. A graphic screen for displaying the painting area togeth- 
er with the painting program may be used for this purpose. 
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M ethod and Robot System for Repair ; Painting of Motorcars . 
The present, invention is related to a method and a mobile 
servo-operated robot system for repair painting of motorcars, 
an associated computer' system being utilized for guiding a 
... painting tool in accordance with programmed operational data 
stored in one or more data bases. 

Robot systems are to a great extent used for the painting of 
motorcars in serial, and mass production, in which the same 
preprogrammed operational data are utilized for the painting of 
each car belonging to the same production series. With repair 
painting due to . damage or with repainting of cars, however, it 
has up to now not been practical or possible to utilize 
painting robots with "all their advantages, as the painting 
operation evidently would be different in, each case and the. 
programming of new operational data for each repair painting 
would be time and work consuming. 

Thus, it is an object of the present invention to provide a 
method and a robot system with associated computer means, which 
suitably may be . utilized for repair painting without 
necessarily performing a new programming for each painting 
operation. 

The invention then concerns a method for repair painting of 
motorcars by means of a mobile, servo-operated robot system 
with an associated computer system for controlled guiding of 
painting tools in accordance, with preprogrammed operational 
data which are stored in one or more data bases. 

The unique features of this method according to the invention 
are that topical descriptive data related to the repair 
painting in question,, e.g. type of car, year model, colpur code 
and painting area, are supplied to said associated computer 
system, which then is actuated to search. for corresponding 
operational data in. its own data base and/or possibly in other 
remotely connected data bases, the preprogrammed .operational 
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data provided in this way being selected for the control of 
the robot system when performing the required repair painting, 
possibly subsequent to a modifying program editing in view of 
the prevailing operative conditions . 

Prior to the initiation of the painting operation the robot 
system is preferably actuated to gauge the position of the area 
to be painted relative to said system, as a basis for said 
modifying program editing. 

In order to facilitate said search of the computer system for 
preprogrammed operational data in the data bases, such data may 
suitably be programmed in the form .of data modules, each module 
corresponding to an individually associated painting area on 
the type of motorcar in question. 

The invention also comprises a movable servo-operated robot 
system for repair painting of motorcars and comprising an 
associated computer system operatively adapted for controlled 
guiding of painting tools in accordance with preprogrammed 
operational data, which are stored in one or more data bases. 
According to the invention the unique features of this robot 
system then reside in the facts that said computer system 
further is operatively adapted, in response to supplied topical 
data describing the repair painting to be performed, e.g. type 
of car, year model, colour code and painting area, to search 
for corresponding operational data in its own data base and/or 
possibly in other, remotely connected data bases and to select 
the preprogrammed operational data provided in this way for 
controlling the robot system when performing said repair 
painting. 

For the performance of such repair painting the robot System 
suitably comprises in practice a robot arm having seven axes of 
motion for guiding the painting. tools , and a platform having an 
eighth axis of motion for manipulating the motorcar which is to 
be painted. 
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. The invention will now be described in more detail by means of 
an exemplified. embodiment with reference to -the accompanying 
drawings, on which: 

Fig. 1 shows in plan view a robot system according to the 
invention with a car disposed for repair painting, 
and 

Fig. 2 shows in elevation the robot system in Fig. 1 with 
the components of the computer system and the robot 
control schematically illustrated. 

Fig. 1 illustrates in plan view a mobile servo system 
comprising a robot arm RA on a carrier BR, which is movable 
along a linear path of motion LB. The robot arm carries at its 
extreme end a tool socket VH, which is pivotable about three; 
mutually orthogonal axes relative to the robot arm. The robot 
arm is in turn disposed for pivotal movements about three axes 
relative to the carrier BR, these three axes being also 
mutually orthogonal. The robot arm on its carrier is suitably 
disposed for movements along its linear path of motion in the 
vicinity of a pivotable platform PL for a car, which is to be 
repair painted and is shown in two pivotal positions, B and B' 
respectively. Thus,. .the robot system comprises .totally eight 
axes of motion, of which six are associated with the robot arm 
RA itself and its tool socket VH, one is utilized for displace- 
ment of. the arm carrier BR along the linear path of motion in 
the vicinity of the car, and the eighth axis is used for 
pivoting the car in the horizontal plane to bring the car to an 
appropriate position relative to the robot system. 

In Fig. 2 the robot system of Fig. 1 is shown together with the 
car B to be repair painted, the robot control and the 
associated computer system being shown schematically with their 
functional connections. The robot control and the/local data 
computer means are not included in the present invention and 
may be of any suitable type, e.g. as. described in Norwegian 
Patent Specification No. 131.906. At all times the robot 
control takes care of the servo regulation of the roboi system 
in accordance with the data program which is present in the 
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local computer system. 

With conventional applications of painting robots the painting 
program is fixed and unchanged for a great number of identical 
painting operations, as it is the case with serial production 
of motorcars. 

With repair painting according to the present invention it is, 
however, necessary to find a new and suitable painting program 
in each single case, and for this purpose relevant painting 
data for the case in question is fed into the associated local 
data system LD. These painting data AD then indicates 
primarily the extension and location on the car of the area to 
be painted, but also the make and year model of the car and the 
appropriate colour code. The computer system LD then tries to 
find correspondingly programmed operational .data in. its local 
data base DB1, in which a number, of painting programs, .for: 
various makes of cars are stored. If it is not possible to 
find the desired operational data in this data base, the 
computer system LD will by means of telephone connections 
search for the required operational data in the data bases of 
other, remote data systems FD . ; The various maj or motor car 
producers may have e.g. painting data for all their car types 
and models stored in a particular data base for painting 
programs 

When the local computer system LD has found appropriate 
operational data, either in the associated data base DB1 or in 
one or more remote data bases DB2, these operational data are 
selected as a basis for the repair painting to be carried out, 
and are stored in a suitable data register in the local system 
until the painting process is initiated. A final program 
editing PR may suitably take place before the selected - 
programmed data are supplied to the robot control RS . A 
graphic screen may then be used for displaying the painting 
area and its spraying paths. With this editing also the 
position of the car and the painting area in relation to the 
robot system is taken into account, on the basis of distance 
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measurements performed by the robot arm of the system. 
Subsequent to the program- editing the edited and selected 
painting program is transferred to the robot control RS , which 
takes care of the appropriate guiding of the painting tool by 
means of the various servo-mechanisms 1.-7,8, which are 
provided for the regulation of the movements of the robot 
system with respect to its different axes of motion. 

During the search performed by the computer system for. 
programmed operational painting data, the car and the painting 
area may be prepared for the painting process, (cleaning, 
spackling, grinding etc.) The robot system may also. suitably 
be used for. additional ; tasks in connection with the. painting 
proper, e.g. drying by means of infrared or ultraviolet light . 
In such cases the robot would manipulate other tools than a 
painting tool, and automatic change of tools may possibly be 
included in the painting program. 

With utilization of the technically advanced painting, robots, 
which now are available,, also for repair painting, many 
operational advantages are achieved, e.g. rapid, optimum and 
automatic use of all the painting information- which is stored 
in the various data bases, as well as relieving human workers 
from work in a painting environment which is injurious to 
■health. . 
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1. Method for repair painting of motorcars (B, B') by means of 
a mobile, servo-operated robot system (VR. RA, LB, PL) with an 
associated computer system (LD) for controlled guiding of 
painting tools in accordance with preprogrammed operational 
data which are stored in one or more data bases , 
characterize d in that topical descriptive data 
(AD) related to the repair painting in question, e.g. type of 
car, year model, colour code and painting area, are supplied to 
said associated computer system (LD) , which then is actuated to 
search for corresponding operational data in its own data base 
(DB1) and/or possibly in other remotely connected data bases 
(DB2) , the preprogrammed operational data provided in this way 
being selected for the control of the robot system (VH, RA, LB, 
PL) when performing the . required repair painting, possibly 
subsequent to a modifying program editing (PR) in view of the 
prevailing operative conditions. 

2. Method as claimed in claim 1, 

c h a r a cterized in that the robot system is 
actuated to gauge the position of the area to be painted 
relative to said system, as a basis for said modifying program 
editing. 

3. Method as claimed in claims 1 or 2, 
character! z e d in that the preprogrammed 
operational data are programmed in the form of data modules, 
each such module corresponding to an individually associated 
painting area on the type of car in question in order to 
facilitate said data search of the computer system. 

4. Mobile servo-operated robot system (VH, RA, LB, PL) 
for repair painting of motorcars (B , B ' ) and comprising"' an 
associated computer system (LD) operatively adapted for 
controlled guiding of painting tools in accordance with 
preprogrammed operational data, which are stored in one or more 
data bases , 

characterized in that said computer system (LD) 
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further is operatively adapted, in response to supplied topical 
data (AD) describing the repair painting to be performed, e.g. 
type of car, year model, colour code and painting area, to. 
search for corresponding operational data in its own data base 
(DB1) and/or possibly in other, remotely connected data bases 
(DB2) and to select the preprogrammed operational data provided 
in this way for controlling the robot system when performing 
said repair painting. 

5. Robot systems as claimed in claim 4, '■ 

characterized in that the computer system (LD) 
is connected to means (PR) for modifying editing the selected 
operational. data in agreement with special prevailing 
conditions, e.g. by means of a graphic screen for displaying: 
the painting area and its painting program. 

6. Robot system as claimed in claim 4 or 5 , 

c h a r a c t e r i z e din that it is operationally .. . 
adapted for gauging the position of the area to be painted 
relative to. said system, possibly as a basis for said modifying 
program editing. 

7. , Robot system as claimed in claims 4 - 6, v 
c h a r a c t e r -.i z e d i n that it comprises, a guiding 
system (VH, RA, LB) having seven axes of motion for guiding 
the painting tools, and a platform (PL) having an eighth axis 
of motion for manipulating the motorcar which is to be painted. 
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